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Disclaimer

The upcoming presentation is not necessary the view
of the agency, but rather a personal reflection on
Issues which normally arise during assessment of
cancer vaccines.
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Small molecules, biological drugs vs cancer
vaccines
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Established developmental programs
- Relevant models for proof-of-concept (transplanted patient
tumors)
- Relevant species for toxicity
- Pathology for the target
- Clinical trials
Established CMC/specifications
- Purity
- Potency
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Small molecules, biological drugs vs cancer
vaccines
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Developmental programs
- Relevant models for proof-of-concept. Not always. Homologous
models?
- Relevant species for toxicity, most often monkey.
- Pathology for the target, not in terms of immune status of the tumor.
- Resistance and/or lack of efficacy? Tumor or immune system?
- Clinical trials.
CMC/Specification
- Purity
- Potency. At least in terms of binding to the target, but not in vivo immune
activation
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Small molecules, biological drugs vs cancer
vaccines
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Developmental programs
- Relevant models for proof-of-concept. Very seldom due to differences in
amino acid sequence. Homologous models?
- Relevant species for toxicity, most often monkey. Increased immunity
due to differences in amino acid sequence.
- Relevant for the adjuvant?

CMC/Specification
- Purity
- Potency?
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Small molecules, biological drugs vs cancer
vaccines
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Developmental programs
- Relevant models for proof-of-concept. Very seldom due to the nature of
the antigen. Homologous models, relevance of cell lines vs human
tumor?

CMC/Specification
- Purity?
- Potency?
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Small molecules, biological drugs vs cancer
vaccines
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Developmental programs
- Relevant models for proof-of-concept. Very seldom due to the nature of
the cells. Homologous models; relevance of heterologous autologous
product vs inbred mice?
- Relevant species for toxicity not available.

CMC/Specification
- Purity?
- Potency?
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On the issue of purity/potency and clinical effect

Analysis of MART-1/Melan-A specific T cells, Pat 6
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Carlsson B, Wagenius G and
Totterman TH J Immunother 2008
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On the issue of purity/potency and clinical effect

» Differences between in vitro assays and the tumor
environment.

— “Immune pathology” of the tumor and immune status of the
patient vs product. Largely unknown today.

— Cell lines vs cultures of patient tumor vs in vivo patient tumor.

— Reactive T cells will proliferate, i.e. sub-detectable levels might
also generate clinical benefit.
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On the issue of purity/potency and clinical effect

Patient 24
None-antigen specific (with
any available tool), i.e.
negative potency assay
Patient pre-treated

High cell dose

Tumor-response

Ullenhag, JG. et al, Cancer
immunology Immunotherapy, 2012

(/\ LAKEMEDELSVERKET

MEDICAL PRODUCTS AGENCY



In vivo models

/

Tumors go to great lengths to evade the immune resp  onse

Systematic studies have identified multiple mechani sms
cancers employ to defeat the immune response

— Immunosuppressive cytokines: TGF-B, IL-4, -6, -10
— Immunosuppressive immune cells: T-regs, macrophage

— Disruption of immune activation signaling: loss of MHC receptor, IDO
production

Goal: therapy strategies that  “liberate ” underlying anticancer
Immune responses

Immune checkpoints not even in the picture in 2008!

Weiner LM. N Engl J Med. 2008;358:2664-2665.
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In vivo models

/

Induce immune reaction against vaccine, but not the
tumor

Immune system mainly recognizes “neo-antigens” from
“passenger” mutations rather than shared antigens

— Antigens different for each tumor
— Vaccine must involve autologous tumor cells

Most iImmune-responsive tumors “autovaccinate”, but
Immune regulation prevents an effective response

Even if vaccine enhances antitumor immunity, cells likely
to be suppressed in the tumor microenvironment
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In vivo models - shortcomings

Tumour models using transplanted cell lines Spontaneous tumour models
* Rapid and reliable fumour growth means treatment = Hetlerogeneous tumour development mare faithiully
efficacy/altered tumour growth in different mouse racapitulates human lumaour development
strains easily determined = Tumaur immune response, and immune escape
« Models for various cancer types available e.q. prostate, may recapiiulate clinical obsarvations
melanoma, breast cancer,
+ Behaviour of cell lines able to be altered by Disadvantages
modification of gene expression = Longer time required and higher cost comparad to
transplanted tumour modeals
Disadvantages = Tumour heterogenaity increases complaxity of
+ Weoaker model of natural tumour microemvironrment treatment, resulls can ba more difficull o interpret

(maybe improved by injection into orthotopic site)
* Injection and death of umaour calls may induce
inflammeation, allering tumour IMMUNe responsa
* Rapid tumour growth may prevent normal tumour: Exampile of carcinogen induced cancer

immune interaction to develop 2 ﬁ;;‘:;fd 'E'hml ;m“p’;ﬂm%

Subcutaneous injection = DES+AOM induced colon cancer
+Call lines injected under the Skin
sTumour growth easily moniorsd

Crihofopic Injection
= [njection of lumour cell line into

Intravenous injection i Genetically enginesned lumour mougs models
organ of Wmour origin (e, Aenca

+ Exparimental model of lung injoction imo icny]. » Sirains of mise wilh systemic or organ specific

metaslasis » hone faithful recreation of fumaur axpressson ol ohtoganes which dasvelop sponaneous
microsmironman tumours, generally batwean 3-12 months of age
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In vivo models -
Shortcomings

e Species differences in
iImmunology will be the
same regardless of
model.
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Altered peripheral blood cell rake up eg:

Lymphocytes
Meutrophik
CDI genes
CO3-Igend nteraction:
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Ligard
Adffinity
CD4 on macrophages
EC presant Ag to CD4+ T cele
CD5 and €023 on B celk
CDBon DC
CD28 expression on T cells
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CD38 expression on B cells
D40 on BC
D45 expressing cells
CD52 expression
CD58 expresslon
IL-10
P-Salectin sxpression
TLR2 expresslon on PEL
TLR3
TLRIO
Hemotopaolkesk In splesn
Hemotopaoktic stem cells
Presance of Bronchus-assocated
Lymphold Tissue (BALT)
Lewkocoyte defensing
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In vivo models — conclusions

* In vivo models which generate clinically relevant d ata are in many ways
missing in comparison to models used for small mole cules.

Ways forward,;

— Acknowledge the shortcomings and continue to develop vaccines which
have a high probability of failing during clinical testing.

- Such studies should be kept short and uncomplicated due to
irrelevance.

— Start using models which mimic the human disease more closely in regard
to the tumor-immune system interactions.

— Extension of In vitro analysis.

— Extend the clinical data in regard to “immune pathology” and efficacy (or
lack thereof).

- Time aspects?

Developers should, given the bureaucracy, cost and time associated with

conducting clinical trials, utilizing preclinical mouse models that can more

accurately model tumor immunity and allow more informed assessment of
intended therapies.
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General guidance

e General advice is given in section 6.3.2 in the EMA/ CHMP/205/95/Rev.4 guide line

e Starting dose should be justified by non-clinical in vitro or in vivo data, also using the MABEL
(Minimum Anticipated Biological Effect Level) approach

e Dose selection should be based on immune response monitoring during early clinical
development.

e Clinical responses may need time to develop, i.e. progression before clinical effect

e Tumor biopsies are vital to assesse immune activation

e Autoimmune reactivity and induction of tolerance should be monitored

e High tumor burden too high hurdle, vaccination in an adjuvant setting?

eTarget antigen expression , patient selection.

THECOL DR ZGUIDEL
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Interaction with the Agency throughout development

* Highly recommended for complex products
* Available via;
- Scientific advice
- Central, EMA, advice
- National, NCA
- Classification, ATMPs only
- Certification, ATMPs only
- Homepages
- Innovation office
- Clinical trial application
- Voluntary Harmonization Procedure (VHP)

- National Agency
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Scientific advice

 EMA
- Written procedure, with possibility of face-to-face
- High cost with fee-reductions
- Non-valid for clinical trials

 NCA

- Different between EU countries

- Face-to-Face

- Low cost in comparison to EMA advice
- The same assessors as for EMA advice
- Valid for clinical trials
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Scientific advice

e Can cover all aspects of development

 Normally 4 to 10 questions in total

* Questions, IB, IMPD and Clinical protocol submitted 2-4
weeks before the meeting
— Questions should include “applicants position”

— No pre-assessment of data
— Quality of the question = Quality of the answer
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Classification and Certification

e Classification

— ATMP/CAT procedure

— Guidance for developmental program
« Certification

— ATMP/CAT procedure

— Pre-assessment of quality and non-clinical parts of the
dossier

— Certificate
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Homepages, Innovation office & Clinical trial
application

e Homepages
— EMA
— NCA
* |nnovation office

— EMA (innovation task force)
— NCA

e Clinical trials

— NCA
— Voluntary Harmonization Procedure (VHP)
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Thank you for your attention. Any questions?

Bjorn Carlsson, Associate professor
Non-clinical Assessor, Medical Products Agency, Sweden
Swedish Alternate in the Committee for Advanced Therapy, EMA

bjorn.carlsson@mpa.se
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